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im^m 1 1 

(b) (a)-ca^$tt^gL#t3fcSE-r*Xg. 

(c) (b) cos^^K:#:co r * > flHt * W5fe U ^tt * m-t & ?k.mm * MiK 
Ir&xm 

nmm 2 ] 

[fifM 3 ] 

j&^jb^^sc (Fv) 2-e£ * c *mm. t -t %> , at&9 2 naa*©* * u - - > 

5 ] 

6 ] 

[lit 7 ] 

(b) (a)^3^£ftfc^ffc&Qfc3E"t*X3I. 

(c) (b)M»7^-^ >*&te*»l5£U hitttrttS^iMtS 

(e) (d)<Dm±MM*mm~?z>xm 
m&M 8 1 

mws. 9 1 

®^pfb^**sc (Fv) & £ tts, If ^ 8 l-8BlRW»jt^o 

[if 1 0 ] 

[I»3fc3ll 1] 

trc#^ffl«±^§i3Ei-r^ * ^*jt stir?** £ fc it*a 7 

~ 1 0 ©v^-f tt**CIBIft©»3t^o 
[|»*Jg 12] 

^TOXlS^^-tf 7=**-* \^M.<07,^ V -iV^^*oT, (a)<£>XfI<7>[?ij«& 

(a) «K:#^B«1-*XfI, 

(b) (a) ©BfeSEtfrfc© T * h i&tt * «l3fe L . 7^h Mtt & 3cgS#L# * 

•rams 

[W*3K 1 3 ] 

umm 1 4 1 

te3^fu#L#a*sc (Fv) 2-e * s t & -r * > i*^ 1 3 1: mmo 
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[0 0 0 1 ] 

[tfgf] 

[0 0 0 2 ] 

f^WJT^ h*i#:^CD47^^i-^T=f-^ h (#fF*^ 1 £: i £f 2 #BS) & 
[0 0 0 3 ] 

[0 0 0 4] 

f*cD7 3^^ hflHti^-r&gfcSESS'ft:©^^ U -~>^f±. ilfjr, (l)#L#fE$L (2) 

[0 0 0 5 ] 

HfrBfcfclRl] a^PB#f02/33072-^ 
2] HBK<&ia^02/33073-^ 
[itttttl] Elliott S^^, J.Biol.Chem. , 1996^, Vol. 271 (40), p. 24691-24 
697 

mw-bm®: vxd t-t& mm] 

[0 0 0 6] 
[0 0 0 7] 

#<Z>»S#*flMSL;fco TPO«tt±i3Tl*^i-BaF3-human Mpl^fflV^T. ift^t Mplk 
#33 «fc tffifl^Htife t Mfpl -^:#m#:OTP0« T^~X h MttOfflHffi -otzb ^ % , 
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[0 0 0 8] . „ 

fc -e, * y - - > *» s^-r * - 1 *^t«b^* * 

L T ft v^gfcgE [;it)7^f ffitt ^tt^i^^^a^W-t Ji^fi^ 
- - v ^#*rc**itf , {4 jyg s *lt L £ ? & JLffll- - t * 

-2> o 

[ 3 3 " ft^ftSttoFsc (Fv) 2-C * & t fc £ k I" * > C 2 3 fclBtt© * * V - - > 
/f ^ 

3 ~ [3 3 cov^-ftt^^fB*^^^ V 

1] ~ [43 cov^-f tL^H|B«o^^ V -^>^fe> 
[6 3 [13 ~ [53 ov>-f *Ltf>fcfl&«fc<3:£8jfcJ: ijftfctLfctfitfk 

[73 mT^xe^^tf, r=f-^ vt&tt^^-r^^c^M*^ 

(b) (a)-C3l^$*Lfcia:fl:S:3ta5-r*XS, *w** 

(c) (b) O^gE^C^ 7^1- ®tt * ffl 56 U > T*-XY m& »KT £ 

X;g> 

(d) "(c)-ca^$tLfcift:fl:*3- K-r^>DNA^#tp^^^-^^«^*A-t^X5g> 

(e) (d)Ofsi«^*t^Ii ^ / ^ ai _ H: 

C8] ^ t t^, [73 K&m.<omA-%m* 

[93 WW^sc(Fv)2-C^S i t tS, [83 fc£«<&*3£#8c ; 

[103 K«t»1-aitn^ 7^f««U^^« fc t^ C73 

[113 &Lmmmm±.i~$tmir2> 9 ^/^Ki-M-r*^^** - ^ 
[73 ~ [103 ov^-rtL^miamom^^ 

[123 JBlTOie*#trT^-^ h^O^U--^^*"?*^, (a)OXH 

(a) * * It, 

(b) (a) ©5fcS$M£© 7 3^f fiH£*W5feU T =f-* > mtt*^*5fcSEtfc#**^ 
[13 3 afcSEfitff^e^'flsSfe*^** - k «r#«ki-S. c 1 2 3 fciBtt<D* * u - 
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[14] i&fHrttW&tfsc (Fv) 2^&Z>Zt £#m tt4, ( 1 3 J tB«©^ * U - 
[001 1 ] 

^ft*fQ#:^5fc^i-^Bfr^T^-X H£tt£iI«7EU ^©^T7^^ MStt^^v^ 
# fc lir^l" ^tv^ «<7) ^ ^ V - - > ^fe-C fi , Ofc^ltf T =f- X h £ % L T 

tat A,£?^tas*L&v>&<7)-efc, ft^Hbtiifc^io-c, fiHt*±#***ifc**-Rr 

[0012] 

mm z mrn-r & ft o« jto^iu 

[0 0 13] 

<dx?v--> mm a , ffim&&m&*$au k * * y - - > ^ l fctrfrifcfc&gg t ^ 

[0 0 14] 
[0 0 15] 

[0 0 16] 

ITIi, DiabodrfbXiisc(Pv)2'fkT* >9 , Wtjf t L < »±sc(FV)2'ffc-C**o 
[0 0 17] 

f&^T-fbirCfrti, ^ggt-ffc (whole antibody, MxJSwhole IgG^O «&$b&*&jH LT 

Jtte, as^-Cab^tfWtwRjfe^tL&v^, MnT^lIM (VH) X»4/5.tm 

ilRTM^ (VL) ^WR^fHv>„ VHSfc54VL<7)T5 ymSB^iJ(±, SSI, & 

[0 0 18] 

^»flt^lr#iiLti^ Fab, Fab', F(ab')2, Fv^£#lf£ C § & 0 

[0 0 1 9] 

®^<b^O*»Jt LTi±, Fab, Fab', F(ab')2, Fv, scFv (->>^;V^ 

x^f^Pv) , Diabody, sc(Fv)2^ ¥*mf % - £ W"? * §f i L < (4DiabodyXi4sc( 
Fv)2-C&«5> «Ft-ff*L<Hsc(FV)2-C**o iO J: d ^^^f-^#i4, S*#^<2r^I 
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[0 0 2 0] / w - t, 

Diabodyti. TJT3E«« t U > * Lfc 7 9 ^ > h (#!lxJ3. scFv 
&2^li!r££^T-i#^2^k^&^ 3*^ 2o^)VLt 2ocoVH^-atf (P.H 
olliger et al., Proc. Natl. Acad. Sci. USA, 90, 6444-6448 (1993). EP404097-^. W093/ 
11161^. Johnson et al.. Method in Enzymology, 203, 88-98, (1991). Holliger et a 
1. Protein Engineering, 9, 299-305, (1996). Perisic et al., Structure, 2, 1217- 
1226 (1994). John et al., Protein Engineering, 12(7), 597-604, (1999). Holliger 
et al,. Proc. Natl. Acad. Sci. USA., 90, 6444-6448, (1993). Atwell et al., Mol.Immu 
nol. 33, 1301-1312, (1996) )„ 

[0021] . 
sc(Fv)2(±. 2 oOtlMi 2 oOiiOTtl: 'J V U 
il^U^^f- K^LfetftflfC* 1 ? (Hudson et al. J Immunol. Methods 1999 ; 231 : 177- 

189) . tt&tf, 2oosc(Fv)^ i ;>*--e^i-^it^^J:i9«i-^-t^f|-e* 

o 

[0 0 2 2] « , , . 



[VH] [VL] U>*- [VH] y>#- [VL] CDffiS&^Tl- 



[VL] U ^ * - [VH] V > * - [VH] y ^ # - [VL] 

[vh] v > * - [vl] v y a - [vl] y > * - [vh] 

[vh] y > * - [vh] y > * - [vl] y > * - [vl] 

[vh] y y # - [vl] y y * - [vh] t/*- [vl] 

[vl] y > * - [vl] y > * - [vh] y > * - [vh] 

[vl] y y % - [vh] r/*- [vl] y > * - [vh] 

[0 0 2 3 ] 

4sc(Fv)2fffl Lv> 0 
[0 0 2 4] 

y%- (f!l£ii\ Protein Engineering, 9(3), 299-305, 1996#M) KH^*L4T/* 
[0 0 2 5] s ^ 

^HW^^v^Tjf* Lv>y >*-ii^7f- Ky >*--e**o ^7°^ Ky 

0075 7^ £f£ L<ii5~30T5ym. * L < «12~187 < ^ (fllx.lf, 15T 

5 SB) 



[0 0 2 6 ] 
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(Gly • Gly • Gly • Gly • Ser)n 
(Ser • Gly • Gly • Gly • Gly)n 

mZ-& N-U*n^^'>W5F (NHS) -/7^yW5yWWl (DSS) , 
* UM^yW^iV) ^V-h (BS 3 ) . ***** C*^r'tf 

(DSP) N y^tf* U;v*X^-»^y>7nU^-H (DTSSP) 
Ifv> ^ij 3-;H£* U^~»^5^^y^-» (EGS) > if^^ 3 
UH^yW5yW^^-H (X;V*-EGS) . 

r^7lF^^>*;v^^;v^-^v) ^;v] (bsocoes) , tf* [2- (** 

w^^v-fU'*^*^-^^) bsocoes) ftt 

[0 0 2 8] 

dtL^f&il^ * - i:fAL/:t> J: V> Co, M. 

S et al., J. Immunol. (1994) 152, 2968-2976 ; Better, M. and Horwitz, A. H M 
ethods Enzymol. (1989) 178, 476-496 ; Pluckthun, A. and Skerra A Methods Enzy 
mol (1989) 178, 497-515 ; Lamoyi, E. , Methods Enzymol. (1986) 121, 652-bbd , Ko 
usseaux, J. et al., Methods Enzymol. (1986) 121, 663-669 ; Bird, R. E. and Wa Ike 
r B W., Trends Biotechnol. (1991) 9, 132-137#HR) o 

a - * DNA* h ifi#C&& * a - Ki" S DNA t L . £ *i * * * ~ A 

thftttffli, SUMS (reshaped) -Wi, Kha^ttfLttW 

-W^tf^^^fiu#Offl«ttftS«* (CDR; complementarity determining region) * 

titv^ (^N#^tBM<&M#-tEP 125023-t^, WO 96/02576^»#JB) o 

^9XHt#<0CDRi:Vi hfiS#^7V-AV-^«* (framework region ;F 

R&fc i 19 ^Jft-TS (TO98/13388-^f»^IBIRO*fe*#Jl) „ ^^^.^ ^ 

75y^tHfCU^ (Sato, K.etal., CancerRes. (1993) 53, 851-85bj o 

Cyl, Cy2, Cy3, Cy4£, UrCliC*, CAW^t^^o Sfc, 
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[0 0 3 3] _ 

f 0 x. (i\ peg& ^o^^ttira *#*»f & - t ^-e § a 0 

5^»ft±a»^a^&^^TV^ (Will WO/0061739, W002/31140* if) 
[0 0 3 4] 

[0 0 3 5] 

ttifc&z^tdfcfc&MyB, mmntt-hnzumLtzffi^ 

D i abodyX it sc (Fv) 2 fc 1~ £ £ t JL^ 0 fife o "C , ?)M#Lfr tt , D i abodyX tt s 

c(Fv)2Mt^l.i fc Lv^ 0 
[0 0 3 6 ] 

iWJSrt^l&3R-r<5^>^^*fc LTii, Will JHHSfEffiifclSU 
[0 0 3 7] 

s##tLT«, #!)xj£\ m^m^m-^y 7 5 v *m >*>r >s$#7t 5 y- 

fn^^^f-€I$$f77 5U-, -try V^--^ d r^--^S^#7 7 5 V 

-, TNF$S#"7 7 5 'J >;^S*t»#7 r 5 V GPIT>#-M^* 

v§^7 7? y-, f«sff77< y -^jR-rss^**^*^*^ 

ifLf,S#f77 5 'J-cit^S##> RTf^oWm^mLX li^Wt^XWi^fcL-. 
WtL\X^ Cooke BA. , King RJB. , van der Molen HJ. ed. New Comprehesive Biochemistr 
y V0I.I8B "Hormones and their Actions Part II"pp. 1-46 (1988) Elsevier Science Pu 
blishers BV., New York, USA. Patthy L. (1990) Cell, 61: 13-14.. Ullrich A., et a 
1. (1990) Cell, 61: 203-212., Massagul J. (1992) Cell, 69: 1067-1070., Miyaj ima 
A., et al. (1992) Annu. Rev. Immunol., 10: 295-331., Taga T. and Kishimoto T. (1 
992) FASEB J., 7: 3387-3396., Fantl WI. , et al. (1993) Annu. Rev. Biochem. , 62: 
453-481., Smith CA. , et al. (1994) Cell, 76: 959-962., Flower DR. (1999) Biochim 
. Biophys. Acta, 1422: 207-234., fSI^Kf, MIMIW^ V?? 9 */ U 
r^m^y V7*v 9} (1994) 0*) t&tfmifhti'&o 

[0 0 3 8] 

xutfx.r-y (EP0) n h X l± * * mmt a n - - $ Um H =?■ (G-CSF) $ t > 
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K^^fny ^f- zs (TPO) n hXli^**^ ^^fx^? 

ttv**Flt-3V#>F3»!^ HhXii^^^JfD./h«ftWfiS^ (PDGF) * 
hXtt^M^-7xn> (IFN) ^^^J^ff^n 
tbXliv^jSft*^> (GH) is >xii^**>f 

^Xttv^O^T/»il» (IGF) -I^##> KhXii^f JflJiL* 
mmk (LIF) UXIiv^^»#ttft*«H? (CNTF) 

S5£ Simon, S. et al. (1990) Blood 76, 31-35.; mEPOR. D' Andrea 
AD. Et al. (1989) Cell 57, 277-285.; hG-CSFR: Fukunaga, R. et a . 1990 Proc. 
'Natl. Acad. Sci. USA. 87, 8702-8706.; mG-CSFR; Fukunaga R. et al. (1990) Cell 
61 341-350.; hTPOR; Vigon, I. et al. (1992) 89, 5640-5644. ; mTPOR: Skoda, RC. E 
t al (1993) 12 2645-2653.; hlnsR: Ullrich, A. et al. (1985) Nature 313, 756-76 
1 hFlt 3 Small D. et al. (1994) Proc. Natl. Acad. Sci. USA. 91, 459-463.; hP 
DGFR; Gronwald, RGK. Et al. (1988) Proc. Natl. acad. Sci. USA. 85, 3435-3439 ;h 
ITO«//*R: Uze, G. et al. (1990) Cell 60, 225-234. ^Novick, D. et al. (1994) 
Cell 77, 391-400.) „ 

HmMM^mcomtVXit, MHC class IftJK (HLA-A HLA-B HU-C ffi,A-E, HLA 
-F HLA-G, HLA-H) , MHC class HOT (HLA-DR, -DQ, -DP) *Wul:*cl4, 
ttW^jatl^ CDl, CD2. CD3> CD4 CD5 CD6 CD7 CD8 CD10 

CDlla CDllb. CDllc. CD13, CD14, CD15s. CD16, CD18, CD19. CD20, CD21, CD23. CD 
25 CD28, CD29. CD30, CD32, CD33, CD34, CD35, CD38, CD40, CD41a. CD41K CD42a. C 
D42b CD43, CD44. CD45, CD45R0, CD48. CD49a, CD49K CD49c. CD49d. CD49e. CD49f ; 
CD5i; CDst CD55, CD56. CD57, CD58. CD61, CD62E. CD62U CD62P> CD64. CD69, CD71 
. CD73. CD95. CD102. CD106, CD122, CD126. CDwl30fc Z*mf *> - £ ^ S * ° 

*/C*fcvv^tftff*flJv^ afcjE©I»C*v*Tft^Hk DiabodyXt±sc(Fv)2 
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ti, iliil -> 7 1 ;v t ^ t , m±im~>^^£fcB2&^$# 

v^o »i^v^;V£f&1-£$##^#!l^ Ltli, iitf, G-CSFSW, mpK neu. G 
M-CSF^##:. EP0^##^ c-kit. FLT-3#£W & cl h § & o £ £ « Iffi 

j&fcLTH flx.ll BaF3, NFS60. FDCP-K FDCP-2, CTLL-2. DA-U KT-3^4r^»fSCl 

t § & o 

[0 0 4 5] 

^^b^lfJSnTfb"e^)^|5I^ttki"^ - t^-e§ & c f!lx.ii\ iHEJfeiMcell free assay 
)tf>^«, IffiJM (cell-based assay) (DftM. 4»Sl^fv^ih 

w<dv ym.it, uv >mt, rift, mim*. dna. RNAo±ite, -sow, 

mm&. mmt&Mi$&&$>z>o ttz, mm^M^mttLxam^-i, mmm&, mRNA 

Ca 2 + ^cAMP^(7)|fflfla^]'|ffR^53ifeK^^ Ml*!* >/^®»^^fflV^ £ 

it, mSL\£, JfiUE, »fitf«:iv^ui«l^ 
[0 0 4 6] 

z.tib<Dmmj%M*mfe-f2>j3mt l-ch mzmm±*<. m> §&^> ^fe, 

MK SfetfeSL ^*q|^^;v^-#ili, ^^fflv^c h^-tr^^o £*L<b<9iIte^ 
j£ii^3£#£h -?xteM%\x%> §6^:)SD-r, Mil^1-^> £. ttfx% & 0 Mx.iJ\ 

f^^fflv>T, ^««{iBEAC0N (^Sat) > ^® ^7 X-t v ^-^-;K±BIAC0RE, 

- 1 ^ ^ - ^j: W g i: M ^ S i 12 o >ltLibOrIiJ^&«, — ooilJTE^'i* 

> ^Tfc i: *7fc4tB,$^^ ;v^-#ii) *|W]B#^-7;v^n^-^ -eate-r ^> ^ t tfx § ^> 0 

[0 0 4 7] 

i^(D^mm^'\^m^-r^mtLx, elisa ^ eia (mm 
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[0 0 4 9] . . m ^, 

JM109. DH5 a HB101, XLlBlue) & ^"C^:JH*itlte5*^:*lB»'^* 
^»«-ci»*S**t&fc*^ ToriJ $ ^^^K^m-gtL/i^M^MMfejf- ( 

CJ: *)W!]-e§& J: ^ ftXSUWtt*^) S:^r"ttLlf#H«OIRI±*v>o ^ 
^-Oflli: Ltlt M13^**-. pUC^**-, pBR322, pBluescript. pCR-Script 
fc*ftf*Wb*t*o cDNAO-9-7^n-->?\ -50 "9 ffi L£ gift £ Lfc»£\ ±bB-< 

j^-Offefc^ MxJ£\ pGEM-T. pDIRECT. pT7& ^*«*»f 6 *L* o 

lfi#«#-^^~> te£JM109, DH5*. HB101. XLl-Blueft WTcJM t Lfc*£-K 

(Ward^, Nature (1989) 341, 544-546 ; FASEB J. (1992) 6, 2422-2427) , araB^n^ 

(Betters, Science (1988) 240, 1041-1043 ) , t fcfcm^n*- 9 
otv^iim^^o i(7)j:^^^-iU!±, _L|fi^^^-^^pGEX-5 
X-l ("7 r ;VYv7tt© . TQIAexpress system] (^7f>ttl) , pEGFP, f fciipET 
(d<Ditr£% tet±T7 RNA^V ^ 9--t?*l§iaLTV^BL21»i Lv>) ft WW h HZ 

[0 0 5 1 ] 

pelB^^^;VS2^iJ (Lei, S. P. et al J. Bacteriol. (1987) 169, 4379) *&mirtL 

[0052] , 

Witt pcDNA3 (-f Vtf fnf^ttl) pEGF-BOS (Nucleic Acids. Res. 1990, 18(17 
) p5322), pEF , pCDM8) > I4ttfi*«il^^- (Wxlf TBac-to-BAC baculova 
irus expression system] (JffxWLttU) , pBacPAKS) , mob*^^* * ~ ( 
fljfcHTpMHl, pMH2) N » * ^ £3fc<Z>#&:gL^ * - (00*. It pHSV, pMV, pAdexLcw 
) VhO^^V^ft*©!!!^^- (flx.tf, pZIPneo) , BWHSfc^SI^ * ~ 
(illxii\ TPichia Expression KitJ (>f > tf h u V >%t«) . pNVll. SP-Q01) , 
S * <£>S&5i^ * * - (Wi i£\ P PL608, pKTH50) im tf <b *l & 0 

CH0°m, 3 C0Slfflfl^, NIH3T3Jmifi*^l6»*fflJfi^©«^*B»fc Lfcifrfr£l±, ttftt? 
SS^S^Sfcfcfcii&RfcT'n^-*--, ^!]£5fSV40^n^-^- (Mulligan^, Nature ( 
1979) 277, 108) , MMTV-LTR^n 9 EF1 a "7° n ^ — ^ — (Mizushima^, Nucleic 
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Acids Res. (1990) 18, 5322) . CMV7°u * - ft if TV^ i fc *qp^-C* »> 

LTIi, pMAM. pDR2, pBK-RSV, pBK-CMV, pOPRSV, pOP13ft if 

[0 0 5 4] 

fc -r 2) ^ k 14 , mw&fcm& * #m l £cho« k * *l * a DHFRMfe^ *-r * 

^9 9- (fij£(4\ pCHOIftif) *»AL, ^MV^-h (MTX) K i «J iffe $ * & # 

&&&fr*^ft±Kft^cosmj&*m^rw4n<DW^&*ft^? *- (pcd*^) c 

/>^;v*. ^y^t'o-v^/^v^ (BPV) foi*OtO*fflv^£fc4-CSio $ 

5 j W 3->Kh7 ^7i?->K (APH) iHS 1 ?-. f5 5?>*t-^ (TK) atfc^ 7v 
if ^ t > f > ^* 7 - > * X * 'J y JV f 7 > ^ 7 x 5 - ^' (Ecogpt) itfc^N Hn 
«S7U« (dhfr) afe^^Sr^trt fc**T**o 

[0055] . 

Zkit*"?£& 0 tfL4&R3ke>fc»b<DM&&li^ in vitro** XXfin v ivo<D o in 

tt.?> 0 
[0 0 5 6] 

it-pHo UHIJ: LTIt Bi?L««, CH0 (J. Exp. Med. (1995) 108, 94 

5) „ COS^ 3T3. 5^n-v. BHK (baby hamster kidney) „ HeLa, Vero> W&Mfflffi,* 
Miif77'J*7^5Sf^HPfW (Valle, et al., Nature (1981) 291, 358-340) , 
&&W4H>&M, $|xJ£> Sf9. Sf21, Tn5^D h tl/CV** 0 *3&W^*V>Ttt, CH0-DG 
44. CH0-DXB11, C0S7M, BHKWMKffi ^ <b ft* Q »W«HfiH*v>T, **S&m*itt 

DEAEt*** h5>^ ftf-^-^VtffV-ADOTAP (^-'J>#— ^ 

[0 0 5 7] 

»»fcLT54. f!l£(4\ -3f7t • (Nicotiana tabacum) ffi^Orffflfla 

Slflt, fijilf, t?*n5« (Saccharomyces) I, $)xJi\ *J-y#n$-fe.X--fe 
1/ifyx (Saccharomyces cerevisiae) , t9»n5W-#^ (Saccharomyces pomb 
e) , *#tm> «£1 7^^;V^^ (Aspergillus) ®lxJ4\ T.K^A'^* • - 
(Aspergillus niger) ^^tLTV^o 

(E. coli) > JM109. DH5a. HBlOl^tfWffctU fe^m^n^^ 

[0 0 5 8] 

ttmK&\<>xi±^x±mm±Mmz^-t2>o smtir&MAKx ^jme&s*^ 

*o fllxif, Wilt DMEM. MEM. RPMI1640, IMD 

M^fffit^)ii:^-C§l>o -5-4) FBS> «t* (PCS) f^JtMf^flt^ - 
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It, M1£. ^30~40 c C-e^ll5~200^Kfi 1 VN #ii:^t:tM©^ 

X. & o 

[0 0 5 9] 

in vivo-C* 01 ;^^ P&jg££-£&mt LTfA. #Ux.«\ m^W^^^^ 

^ 7 ^ ^>7^ ^^^IV^ih^l^ (Vicki Glaser, SPECTRUM Bio 

technology^ ications, 1993) . ttz, *W»»t«v»i»#, 
^ fcffl ^ & £ § o 

3&*-C § * o F7^^x^yn«^I*?M 8M£ «r # tr fLtt » fciUfll $ * tz £> K 
, 11*;^ y ^ f 5 >^ y x - 7 ^ ^^'^ffiffl LX U (Ebert, K.M. et al., Bio/ 
Technology (1994) 12, 699-702) 0 

iOA'faoW^BW^*^^^^^ (Susumu, M. et al., Nature (198 
5) 315, 592-594) 0 

[0062] . _ _ . B 

£\ g 1$ -T £ 4 3-Kf4 DNA**W5§Sffl ^ * * ~ > 08 *■ » J PM0N 530 fcff A L . 
ti^^-^T^n^T'J'JA • 7>77'>i>^ (Agrobacterium tumefaciens) 

A (Nicotiana tabacum) C****, £ Z> 

(Julian K.-C. Ma et al., Eur. J. Immunol. (1994) 24, 131-138) 0 
[0063^ 

Mta te&l fb&iZte. sds- ^'jt^'J^t? K^^*^c*tt. ^m^m^vMfe. 3* 

[0 0 6 4] , , , _ m 

?u-? h J Sitt^-7^7 7^, iffl^n7F^77^-, 

||jn7 1.^77^ -^7>Wf fc*L* (Strategies for Protein Purification and Ch 
aracterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al., Cold Sp 
ring Harbor Laboratory Press, 1996) „ £*Lfe©* w h V 1 -li. t«^f 

77<f - f>f -^n , 7>^57'f-i:fflv»4*9Afcl"Ctt, 7 , nHVA*7A, 7n 
7->f >G*9A^^CtL& 0 7*nfr/A»fc* 7 AkU, Hyper D, P0R 

OS, Sepharose F. F. (Pharmacia)^^^lf h tt^ Q 
[0 0 6 5] 

mtE# 2005-3003387 



#M 2003-415733 



^-v I 12/ 



f£* »fP * Jp jL 9 ^ ^ K * * i: t «> ^ * « o * ^ * k 

[ 0 0 6 6 ] 

tt, kco^o^tt * ^-r & #uflw * * y ~ - > ^Xt±»5t fcfli v> £ t k & nj Hb 

[0 0 6 7] 
[0 0 6 8] 

fCo ^gthMpl cDNA (Palacios^, Cell 1985;41:727-734) (GenBarik#NM_005373) £P 
CRfc* *9i#ipgU pCH0I(HirataP>, FEBS Letter 1994 ; 356 : 244-248) ODHFRitfe^gJ 
S5fi*i*t, HEF-VH-gy KSatofc, Mol Immunol. 1994 ; 31 I 371-381) ONeomycinB'H 
Mttkmm ZmXLtzmJL^? ? -pC0S2 K * n - - > ? L , pC0S2-hMp 1 f ul 1 * «§ 

[0069] , „ . , _ 

ft9kVt'&'<? 9 - (20 a g) ^PBS^Mri L^BaF3^fflaa(lxl0 7 cells/mL) Gene 
Pulser M-ftl^ Gene Pulser II (Bio-Radttli) Srffi^TO. 33kV, 950// FD<£> 

#STvN°;V^^Jnx.fco X-V9 bn^-lz-^ayMCJ: l?at^f-»AbfcBaF3ffl]ife* 
Ing/mL v**^ >*-n>f ^>3 (JSIT. mIL-3, PeprotechttSO . 500/4 g/mL Genetic! 
nClnvitrogenttSlK 10% FBS(Invitrogentt^) £HrfrRPMI1640itlfe (Invitrogentt^) 
SnxT«L. l£ MSlpl^mBaF3«# (&T\ BaF3-human Mpl) fcfcfSlLfco Stfe^K 
, Ing/mL rhTP0(R&Dtt$D> 10% FBS*#tfRPMI1640^itil^ffi V*TJ$*, lift L*r 0 
[0 0 7 0] 

1. 2 Mpl3&HCH0!ffi)fe*<9W3Z ^ 

Flow Cytometry^fflV^c^fe'I4fFM^m^^#^^*^^ ^SMplmfe^^^il 
-f SCHMBftftOWAfttfofco »4i:*iC, pCXN2(Niwa<b, Gene 1991; 108:193-199)0 
HindIIlM^pCH0IODHFRit^^M^#ALT, 9 -pOND3*fi*L;fco 

P C0S2-hMplfulK pC0S2-monkeyliplfull* i tfpC0S2-mouseMplfull fcfcSfc LT, His-tag 
Se^J^^tfPrimer^fflv^TPCR^J: ^ii>l>Mb^^Mpiat^^pCXND3^^n-^>^L, pC 

XND3-hMp 1 -Hi s 23 J: t>*pCXND3-monkey Mp 1 -H i s * #H L o 

4^ * * - (25 fx g) £PBS K MM L CH0-DG44IH B& ( lxlO 7 ce 1 1 s/mL) L > 

Gene Pulser* M'tnx.. Gene Pulser II (Bio-Radtt») *ffl^T1.5kV. 25/.FDO 

fI-Cv^vx*i)Dxf;o J- V * h n *° - V - i/ a y jm.K£t) afrfg^S A L fcCHOtt & 5 
00«g/mL Geneticin, lxHT (Invitrogen*t») ^#trCHO-S-SFMII^^(Invitrogenttm)^ 
Jn£T«L, VMplf&iSCHOm** (&T\ CHO-human Mpl) * J: W;VMpl^CH0ffl 
(&T\ CHO-monkey Mpl) fcflfr&Lfco 
[0 0 7 2 ] 

1.3 Htlli hMpl* W^SC<Z>Pi£ 

tosh Mtoi^ v^^K*in«i-*-a^*> aAiffla&sf9iH^^^tei-*^i^^u 
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^Im^mmmm (Gln26*fcTrp491) oT*t*FUG^^*Wlin^a^*^*b 
pBACSurf-1 Transfer Plasmid (Navagentt») ©PstI-SmaI*ttK# A U pBACSurfl-h 
ipl-FI^*ft*Lfco «V>t\ Bac-N-Blue TransfecHon Kit (Invitr^gen) Mv^T 4 
^g^pBACSurfl-hM P l-FLAG^Sf9^^^*ALfc 0 WHft^J*^ 77 

±»*Q S^epharose Fast Flow (Amersham Biosciencestt^)^P^*$^^ 50mM Na- 
Phosphate Buffer, 0.01%(v/v) Tween20, 500mM NaCl (pH 7.2) *fflV^»ffi Lfc« 
«*FLAG M2 - Agarose (SIGMA-ALDRICH14M) fcR*S*;fct*.fc, lOOmM Glycine-HCU 0. 
01%(v/v) Tween20 (pH3.5)^v^L/c 0 jftttft. KIM Tt s-Cl (pH8. 0) U J: 
0*5RlU PD-10 column (Amersham Biosciences^*) *fflv>T. EBS(-). 0.01% (v/v) T 

[0 0 7 5] 

1.4 t: hMpl-IgG FcI*^*>'**K<Bfl» , T „. , 1Q 

H hMpl-IgG Fci!l^^>^^®«^{iBennett^O^ (Bennetts, J.Biol.Chem. 19 

91 ; 266 I 23060-23067) i:fo^SL/: 0 t hlfrl<0MB^**(Gln26* feTrp491) J a 
- K-f £ m^SB^J *U IgG- y 1 OFcM (Asp216 <£ 0 OT«©««) & a - I* T 
BflfcjMSU i^tFusion Linker fcLTBstEIIKW [ j ^f^^^H^^ 
hMpl-IgG FcM^^>^^K«^*pCXND3K^n-^>^L, P CXND3-hMpl-Fc 

<ffe*L £1-^ * - (25 « g) *PBSKK» L/cCHO-DG44«(lxl0 7 cells/mL) KiI#U 
Gele Puls^^^^Kin^. Gene Pulser II (Bio-RadttM) ^v ; Tl 5kV 25^ 
^*-e^;V^^Unx.^ 0 h n*°- V- ~> a V&SK* «frf*A L^CH0«£5 

0^*g/mL Geneticin. l X HT^^trCH0-S-SFMII^KSnx.T«^L, shMPL-FcfimCHOM 
#c (CHO-hMpl-Fc) tfiLfco 

#^fc«Jfch»Mv^, aro^ ^ >M P i-igG 

iS*J:t**Q Sepharose Fast Flow (Amersham Biosciences^) kM ^ 5 °™ 
Na-Phosphate Buffer, 0.01%(v/v) Tween20, 1M NaCl (pH 7. 6) ffi Lfc. » ffl 

»L*HiTrap proteinG HP* 9 A (Amersham Biosciences^^) «t§*^ 1 ; 
Glycine-HCl, 150 mM NaCl, 0.01%(v/v) Tween20 (pH 2.7) *fflv>T»ffi Lfco 
*t>fcUI Tris-Cl (pH8.0)fc J: 9 fft U PD-10 column (Amersham Biosciences^)* 
ffl^T. PBS(-), 0.01% (v/v) TVeen20K*«*ffofeo ilL^iUpiry^S* 
hMpl-Fct^1-^o 
[0 0 7 8] 

1.5 shMpl-FLAGCD^^i^VN^^i; K-7©*ft , 
MRL/MpJUmmCrj-lpr/lpr^* (ttT, MRL/lpr^*, ******* }"Zt Vz 

VWv^>> (H37Ra. ^».f^r/V>tti) ^ v b Wfc 

Utoi0C84U. ^ n ^ti50^g/EOshMPL-FLAG^jn^ yhJ^Tvj 

^"1^*^ ^^n-.mP3-X63Ag8Ul (P3U1, ATO*>»A 

) JiY^^iailiS&^MU Polyethylene Glycol 1500 (Roche Diagnostics^^ =E 
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, ^«_h»4-fflv>TshMpl-FLAG*^{ihMpl-FcS:@ffi<fcL^>f A 7 -fV- f SrJlv^ELISA 
is «t CFBaF3-hMp 1 £ ffl «ii?itfe14 *: fc L * * V - - > ^ * «_L 0 »tt * 

* L /Co 
[0 0 7 9] 

1.6 SlU MJpl#u#<£>fll#f 

#L#iiftE t± -V ? * IgG (gamma) (ZYMEDtt^) bT fr* V 7 * *7 T 9 - * 

*cffi-?7* IgG (gamma) (ZYMEDttSSD ^«^/;-7 7 ^IgG^ > K>f y -f-ELISAfcfrV^ Isoty 
pe<^LV^riT8£#L#&** V^- KCLt, GraphPad Prism (GraphPad Software, USA) 

[0 0 8 0] 

&fti<D r 4 v * w y° is , 7°wm m & -$&m *m^?z tm&tf kjelisa k -c 

^fe5feL7to hMpl-Fc&l fxg/mLt%: 2> X 7 K coating buffer (0. ImM NaHC03 (pH9.6), 0.02 
%(w/v) NaN 3 )t?«L^ i J)O^Jinx., 4*CKT— IftRJCSU 3-7^ y^Lfco Diluent b 
uffer (50mM Tris-HCl (pH8. 1) , ImMMgCh, 150mM NaCl, 0.05%(v/v) Tween20, 0.02%(w/ 
v) NaNs, l%(w/v) BSA)HT:/ny ^y^CTSr^xoifcflL /W7*V K-^<£>3£*±?»£ 
DPx. Ija-ClHWftllL^o Rinse buffer (0.05%(v/v) Tween20, PBS) KX^fcWLtz^k 
„ Alkaline phosphatase^ L T -f V * -f y^^^H^fr^Snx., giRT 1 ^MJfeti 
LfCo f§fei4SIGMA104(SIGMA-ALDRICffl±S£) £ lmg/mL * * £ *) ^Substrate Buffer (50m 
M NaHCOs (pH9.8), lOmM MgCh) iZ^^Ltz i> 0«rfl§V», 405nm^>^JK* Benchmark Plus 
(BioRadttS) KTWSfeLfco 
[0 0 8 1 ] 

shMpl-FLAGiSimiMPL-Fc^^l-^lt^ttii, ELISAHJ: OML/Co ffiSLfcshMpl- 
FLAGiS «t miMPL-Fc^l/zg/mLt-^-S) J: 3 C3-r^ Diluent buffer K X 7* u y 3f 

V^l^o^o A^fyj K— r<oi&#±«f«rJnix., IfitlS|FtttLf:t, Alkalin 
e Phosphatase^ftL/ct/L^^^IgG*rL# (ZymedttSi) £inx, _h|E^tW^^fe^ 
ftofto SifiTll*Mlfrfe$*fc^t-405nmWlft3teK*fli56l-^ GraphPad Prism&JiV^TEC 

[0 0 8 2 ] 

CHO-human Mpl $ fiCHO-monkey Mpl £ 0J& L, lxlO 6 eel ls/mLtw * & ± 3 KFACS Buf f e 
r (1% FBS/ PBS)^Mrf Lfco 100// L/we 11 t 4 & £ 9 ^Multiscreen (Mi 1 1 iporettft) K 

3lc±C-C30«-IBRJES$*fco «&FACS buffer ^TlM^U FITC*I?&#L v S * Ig 
GfeL# (Beckman Coul tertt») * & M L > 7jc_L K T 30£*H MS £ « Rffifc, 500rpmT- 
l^M'kU ±.}f&l&£> FACS Buffer 400,uLfc!RiBU EPICS ELITE ESP (Beckman C 
oulter)£JfV>-cyn-^ > HJ-^o/; 0 tu^t^SLpfe (forward scatter) S-tflfl 
^tfeSLft (side scatter) ^7ACt4tt*HCy- h SrifcfcLfco 

[0 0 8 3 ] 

Mpl-Fc^Hffi / fbb7^y°V— h £fflV^ELISA:33 J: iFCHO-human Mpl, CHO-monkey Mpl£ffl 
V^Flow Cytometry J; Hi «K IfoHwifrS"**^**^ * U-7-;Mft 
#VA130, VB16, VB157&HX# L£o 

[0 0 8 4] 
1.7 gut hMplirC#0«M 

;\4-fV K-^co^*_tvf ^fflv^T, £JLTOi 0 Ktftfc hMpl^^ffimtfCo 
Yf^HiTrap proteinG HP* 7 A (Amersham Biosciences^^) H^^^-fr/cf^H. 0.1 M 
Glycine-HCl (pH 2. 7) *m v^TittB LfCo jfrffl^U 1M Tris-Cl (pH9. 0) H J: I? % % 
L. PBS-e— fi&it#f&?fv> % /ty 7r-flltfe*trofco 

[0 0 8 5] 

C«^1J2] at hMpl— *«gL#Oft* 
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2.1 ifcfc hMpl^nl^^^a-^y^ ^^vb,- 
ttt Mpl^#^tef F-^i !9»mL^Total RNA£fflV>-t\ MV-PCRtfek 

ioTiiiJgL^o Total RNAii. RNeasy Plant Mini Kits (QIAGENi±$£) Srffi^TlxlO rfffl 

llgOToUl RNA^j^fflb-C, SMART RACE cDNA Amplification Kit (CLONTECHtt^) £ 

• l ) tf;l±v^ «|gf fiSMCWK)^^^ y ^ * v ^ Fkappa ( S£ 
2 ) *fflv>T. 5' »fiJ«feT-S)fM-^±i^L/io ^¥RSii42'CTl^M30^ 

[0 0 8 7] 

PCRRj£v#$t (50 fi L) 0« 4: ^ ^7pi"o 
5^ L<D 10 X Advantage 2 PCR Buffer, 
5/u L<D 10 X Universal Primer A Mix, 
0. 2mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
1 u L<D Advantage 2 Polymerase Mix 

(£Lh<7)}&53-}±V>T & CL0NTECm±M) 
2.5^ LO^tfe^RJSjg^ 

lOpmoleO^J&^y =f* ^ V^-f- FMHC-IgGlt fciikappa 
[0 0 8 8] 

94°C OlOlgl ^ -c 30#ra , 

94*C/5W> 70°C/10#W, 72°C/3^P H T<75-9-^ ^i^5@ES, 
94°C/5#f^, 68°C/10#f B ^ 72r/3^^^W^^^25HIR« 
ft ^ K RJS E * 72 °C T 75- IS MtJto 

pLy^iQIAquick Gel Extraction Kit (QIAGEN*fc») *JBv>T, 72fn-*y;i^ 
ilL/;t, pGEM-T Easy^ 9 - (PromegattM) n - _ > ^ L£o $ h ABI 37 
00 DNA Analyzer (Perkin ElmerttfO *m^rm.mm fc&S&Lfco *n--^LfcVA 

130 h«to« (jar, VA130-VH) <7)^mb^^k»-^: 3, t ^ j mm * mm 

4. *iOW<nfc«* (JRT, VA130-VL) ©atfHEW*E*i#* 5, T 3/ 1MB 

[0 0 9 0] 

2.2 #C t b MplfjtfrDiabodylim^ * * - 

5T 5 / * * V > * — IB^IJ v>/iVA130-»Fv (J^T> VA130 Diabody) £ a - 

Ktil^lt VA130-VH* a -F-T ZMittW J: tfVA130-VL* a - 

{5 ^ 5 > t - (Gly 4 Ser) ,*6fti'r/*-t3-KtS«*K«*#lDS*fc4fc 

VAi°30°-wittr^^9^^-VA264-feco (WMtt : 7) W\ EcoRlW-ft**^* * 5 
tSWU VA130-VHO«7°9^-VA264-rL5 (BB^J#^ : 8) 14. VA130-VH<*>C*iBS: a 
- K-J-SDNAfc'W NXL, si»o (Gly 4 Ser) ifrh&Z V a- K"t 

iB^J^^tF^VA130-VLON^^3-Fi-^DNA^N^^y ^>f Xi-&ittlB7!l * 
^CtftLfco VA130-VLOtu^^9-f7-VA264-fL5 (!E3W§- : 9) {4. VA130-VLON* 

£ £ 3 _ K-r & &&mm %hmz (Gi y4 ser) i <b y > # - & a - F-r & oafeKja > 

VA130-VHOC»*a- K^**lfeR2?lI**i-* * O KWttf-Lfco VA130-VLCD«^-7 -f 
^-VA264-rflag (i£^J#-^ : 1 0) MU VA130-VL<Z>C**fg£ a - F"T &DNAK/W 7 U * 
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-fXU y^oFLAG^ ^ (AspTyrLysAspAsp AspAspLys/I£^iJ#-^ : 1 Ki"*** 
[0 0 9 2] 

*— PCRK £ r , VA130-VH # J: 0* V > * - SB^J t VA130-VL *5 £ V ^ * - WM 

PCRRj£^(50,uL)cD«£^W"t"° 
5//LO10XPCR Buffer, 
0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) > 
2 5jx~ y h C0DNA^° 'J ^ 9 --IfTaKaRa Ex Taq 

(jsL±.<©jKfl-i±v>r*t%ssifitt») > 

10ng<7)VA130-VHf /itiVAlSO-VLmfS^-^^-tfpGEM-T Easy^ 

lOpmole^Jfc* V * FVA264-feco, VA264-rL5 £ i±VA264-f L5, VA264-r 

flag 

[0 0 9 3] 

94°CCD^W?m^^X30t>^> 
94 < C/15#M. 72 0 C/2^r^^M */l"*5|I]R« 
94tV15fJ>ISK iO°C/2ftT$<D*rJ ? ^^mUM, 
94°C/15;ra, 68 < C/2#l«l<0-iJ->f ^^*28®Ra 
*gt RJfc j» «r 72 °C -C 553* H fln& L o 
[0 0 9 4] 

^400bp<75PCR»^QIAquick Gel Extraction Kit (QIAGENttSO *JB^T, T#n- 

PCR»£« (50 L) 0« * <fc ^tf1- o 
5//LCO10XPCR Buffer, 
0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2. 5 a.— y h <7>DNA*° y ^ 9 - IfTaKaRa Ex Taq 

l^LO^-PCR» (211*1), 

lOpmole^^)^^ 1 ; ^ FVA264-feco, VA264-rflag 

[0 0 9 5] 

94 °c o %o m k t 3o# m, 

94 £ C/15#R5, 72V/2frm<nV- y l 9 ^*50R« 
94 0 C/15#Fb^ 70*0/2^181 W^-W ^^*50R«, 
94 < C/15#IBk 68°C/2^<O^M^;V£28IIIK« 

[0 0 9 6] 

^800bpOPCRj»£QIAquick Gel Extraction Kit (QIAGEN*t») Srffl^T, 7#n- 
x-^v^MML*:^ WWStEcoRI (SffiiittfO #J:lflWIR#*NotI (^S^ttSS 
) -TrMttLfc^, QIAquick PCR Purification Kit (QIAGENttK) fcffl^Tf&SlU pCX 
ND3 K ^ a - - > 7 L > pCXND3-VA130 db * L o 
[0 0 9 7] 

2.3 MUpltrL#sc(Fv)2^m^^^-^« ^ f ^ Non 

VA130S5feO 2 o<7)Hii^T^«i3 ± Xf 2 O0LttTO«**-^trBfcS2K:#[sc(Fv)2] 2: ft. 

K*^»i-*/i*^ m^<7)pCXND3-VA130 dbfrffiV^JSTF*) £ O t'PCRSc 

ic^>^ 8 VA130-VH*3- K-f&3H5H^3' 5fe»*S * tfVAlSO-VL* a ~ Fl^itiS^- 
<D5> J&%tK15T$ymfrt>m2>V>Z- (Gly4Ser) s * a - S«*K^I*#Jn«* 
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rflR ^?9^-B 1B^J#^: 1 2) 14, VA130-VH©C*»*3-Ki-*DNAH^^7U 
£f *L *o (Glyiser) a * **« V * * - * - - ~-VLO 

^^A4c-fL15 (^<f*-C. WW*: 1 3) (4. VA130-VLON»^ 3 - 
V +Z&&mmikhmz. (Gly4Ser) 3^e>^SV_>*-*3-K-r*^^J> VA130-VH 

*-rcRt-*V>T, VA130-VH33 4 XfV > * -BE?0 VA130-VL43 4 tf'J > U -W&\ £Hr& 

5//L<£>10XPCR Buffer, 

0.4niM dNTPs (dATP, dGTP, dCTP, dTTP) , 

2 5J-~ -7 h C0DNA*° U ^ 9 — -tfTaKaRa Ex Taq 

10ngOpCXND3-VA130 db. Mp4 . tt fl1 

10pmoletf>£-jfc* U =f* ^ V^-f- KVA264-feco(X9 v-A). sc-rL15£ fctt sc-fLl 

5. VA264-rflag 
[0 10 0] 

94°C OfcJjWiftSe \Z"C30&M. 
941C/15IWBU 72X:/2frWM 50R« 
94 C C/15W> 70tV2#ISO-iM ? frtkmUM, 
94°C/15#K, 68"C/2#W<Z>*M ^;V*280R« 

J^4°00bpVpCRm%*QIAQuick Gel Extraction Kit (QIAGENtt»)_*JBv^ 7#n- 
PCRJxJ&M(50//L)<£K£^Wl~ o 

5/zLO10XPCR Buffer. 

0. 4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 

2. 52-=- y V CODNA*" U * 9 — -tfTaKaRa Ex Taq 

1«L4>3|— PCR» (2tt«)> 

lOpmole^Jfc* "J^^^ FVA264-feco, VA264-rf lag 
[0102] 

94*C^«J»ia« T30IWI1 > 
94°C/15#H5> 72°C/2^0^M ^;V£5HIRm 
94*C/15#IHU 70°C/2^MO'9-^ ?;V£50R«. 
94°C/15#F^ 68°C/2^0^^f ^;V*280Rm 
*^^E)SmtJ^72 0 C-e5^»^ bfco 

»800bpVpC^W*QIAwick Gel Extraction Kit (QIAGENtt^) *« V *^X *2 

) t?«ftLfc«K:, QIAquick PCR Purification Kit (QIAGENtt®) £Jlv>TffiSiL, pBa 
cPAK9(CL0NTECHtt^) C^-^V^U pBacPAK9-scVA130*^»L^o 

ill! ^AK9-scVA130OPvuII»te^#X-r*»fM-*^»Lfeo i-fcfc-feN******* 

miE#2 0 0 5-3 0 0 3 3 8 7 
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fcVA130-VHtVA130-VL£ (Gly 4 Ser) ,*«i'J y *-^^ 7 V**^/* 
$feKVA130-VHON5(C«*3-K-*-aa^fc (Gly4Ser) 3^JP^*~ 

0-VHO5' *^©Kfl*#^K*»L*:o 

o (GlwSer) a*&jft*V K-T***K^I4 ^> # KVA130-VHON5fo«* 3 ~ 

acPAK9-scVA130*»M^L-C, &T<D i. ? KPCRfcfro fc e 
[0 10 5] 
PCRRJS»»£ (50 ^L)©^*^t. 
S^LCOIOXPCR Buffer, 
0. 4mM dNTPs (dATP, dGTP, dCTP, dTTP) „ 
2. 5a. — y > ODNA*° V 2 *7 — -IfTaKaRa Ex Taq 

10/z gCOpBacPAK9-scVA130, 
10pmole<7^$* U ^ * J'*^ KPv2-f. Fv2-r 
[0 10 6] 

94°C O*J0 39 K T 30U>W . 
94°C/15^^> 12V,/2frn<0*yJ ?)V*mUM 
94°C/15>TO> 70°C/2£-F^O-iM ?fr*mw&~ 
94°C/15W. 6S°C/2frm<D*r 4 ? ;V&28HIR« 
* 72°C ■?55frfflJ2ra& L fco 

^8°00bp°JpCR«fe^QIAquick Gel Extraction Kit (QIAGENttHO * fflv ^. 7 /°" 
* ib «f»L pGEM-T Easy^ 9 * - (Promegatt^) ^n-^* L Tic ^Jfe 

P BacPAK9-VA130 sc(FV)2*tt»Lfco f^»L^^ ^ -*WR»*Ec6RI (iMttStt) 
W«RS*NotI (M*tt») ^f^bL/cmic QIAquickGel MracUon M (QIA 

t^p--V^U pCXND3-VA130 sc(FV)2*f&K Lfc 0 
[0 10 8] 

nePulserll (BioRadttS) ^x^nn^Wv a ^fef^AU: 
(25 „ g ) fcPBS«»LfcCHO-DG443Wft (lX10 7 »/mL) ■ O0.75mL*A 

S»fcT10frn©ia*»W«>tk xvnnlV-->3«ti:« 
, 500 ^g/mL Genet icin (InvitrogenttfD ^^^CH0-S-SFMII^ (Invi^entt^) k 
Jnx.-C«L. »SCH0jffllS#*»fill-^o VA130 sc(Fv)2i±, ^(D^^jeSt^MVSM 

« £ ) kEBSK«»U*:CHW)G44«l» (lXl0 7 tt/mL) <?50. 75mL**^ Ljfc* « t*tT 1 

M*tt (Invitrogentt^) KUn*., PBS^##kCH0-S-SFMII±n« 

ffifiE#2 005-3003387 
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Mk.xmBm^mVtZo VA130 Diabodyti. itf>^t-C*&*Lti**fi»Lfco 

[0 110] 
2 5 ig^iiTt^O^Ct hMpl— 

>dtq|^flJffl LTilJJ^L/io 1~&^*>BIAcore2000(Biacorett$iD ^Sensor Chip CM5 (Bia 
coretiiO ^-k-y'hU ANTI-FLAG M2 Monoclonal Antibody (SIGMA-ALDRICffl±®D 

Tfpj£L^*«fflv>T. iftB£*#tH Lfco Diabody^ov^T<7)«p B nt±. dbl2E10(# 
®2001-27734#HS) ^ftffi L, sc(Fv)2K^^X (DUm^m CAi^m^^^ElQ sc 

(Fv)2fc«fl§ Lfco 
[0 111] 

2.6 tfuH Mfel— *«fit#W»* 

VA130 Diabody^5IC0S7m& S ^ t±CH0,»Oi#aiJiYi * > 50 mM Tr i s-HCl (pH7 . 4) , 1 
50 mM NaCl, 0.05% Tween20^¥IHfc L ^Anti-Flag M2 Affinity Gel (SIGMA-ALDRICHtt 
»)*?A|:R3I$^ 100 mM Glycine-HCl (pH 3. 5) t??#m £^7c 0 Y#£B®5>f±, iTfcfcl 
M Tris-HCl (pH8. 0) T?4>3fP *ffV^ HiLoad 26/60 Superdex200pg (Amersham-Bioscience 

-05;t?7 7- l±, PBS, 0.01% Tween20*ftffl Lfc o 

VA130 1 sc (Fv) 25&3£COS7iWllfe* * ^ «CH0lffl^^^*±Vt ^DiabodyttM fc R— 
»&frofco Sfc, ^i«t^MPIi> CH0lffliaoiMJ2?t£, 20mM U 

(pH6 8) ■C^Pff'fbL/cMacro-Prep Ceramic Hydroxyapatite Type I (Bio-Radtt$D iJ ~7 
AfcjMt. 250mM (pH6.8) tM^ffiL^o ^ffiiB^i. 

^ffiV^TMm, HiLoad 26/60 Superdex200pg77 9 A V>T, mi^n-7h^77 
^S^70kD~40kD^ffl^1-^®^*^L7^o £<Z)Ii3^ 50 mM Tris 
-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20-C¥Mb Lfc Anti-Flag M2 Affinity Gel* 7 
100 mM Glycine-HCl (pH 3.5) -?»ffi3*fco »ffiH#M\ Itt>HlM Tris- 
HCl (pH8.0)-C#5Rl*?TV^ HiLoad 26/60 Superdex200pg7J "7 A fcffl^X5*)l'Z>M? & 
Y srjyj -*ft-otz 0 ^;v^l^nvf^7 7'f-(7)^7 7r-ii, 20mMI1^ (pH6.0) 
, 150 mM NaCl, 0. 01% Tween Vtz a 
[0 113] 

2.7 Flow Cytometry <£ & ift fc: hMpl— *«^©<S#flltt^>SHiai 

CHO-human Mp 1 . CHO-monkey Mpl 33 <£ tfCHO-mouse Mp 1 £ 0 JR L , lxl 0 6 ce 1 1 s/mL K & Z> 
X ? KFACS Buffer (1% FBS/ PBS) fcfttiSLfco 100^ L/well * & £ 5 ^Multiscreen - 
HV Filter Plates (Mi 1 1 iporettM) fc#&U ^»^T±«^I^* L/c Q fcittOD 
iabody* fct±sc(Fv)2£]&n;U ».±KXSQ»fRR&^ito *BJ9&£200,z LOFACS buffer^ 
"Cl|aI$fet£U 10 ^ g/mL<£> ANTI-FLAG M2 Monoclonal Antibody (SIGMA-ALDRIOfftfcSi) 

^c20oVloFACS buffertCT«^lHI»L^m> 100i£«L7cFITC«M/u^ <7 *I 
gGtrG#: (Beckman CoulterfefcK) *±fcT30#MKI&3^;fco tftC*'frL± 

Vt£P£^ FACS Buffer 400//L^MriU EPICS ELITE ESP (Beckman Coulterti) fcffiv* 
TFlow Cytometry fcftLfco HffTjffcM (forward scatter) Xira^tfe&ft (side scat 
ter) Ok^ h£l£^Lfco 
[0 115] 

*»SlLfcVA130 sc(Fv)2£fflv>T, #5ffiMpl * &fc(mmmztt-t 
ffiL^*^i2^to a^te^^^CHO^LT^It^M'tt^/^^^ CHO-human M 

VA130 IgGkaEfcfcfcv^fc*^ tefl^bK-fc ^*fC*c0^fi5fiii^tLTV^V^ £ 

ffilE#2 005-3003387 
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[0 116] 

ELISAKi hifcl-*«^frOhMPI^FcK^*tt#«tt*fflHISL^« **L*.bMP 

L-Fc^0 5«g/mLKft£^^-7M>^U Diluent buffer 7 n * * ✓ 
tfofeo'wWK*JRL*:VA130««a*JlO*.. M^W *f 

TftfrLfcft, lOOOflMmUfcAm-BLAG M2 Monoclonal Antibody g IG ^'^™ ?A 
*1m* *M-ei^MRS$*3to SfefcRinse buffer fc"C«fe#L;fcfc, lOOOflfttftt L *.A 

/ Rinse IwfferfcTfcfrLfc*, ^t±SIGMA104(SIGMA-ALDRICm±m) £lmg/mLi: ft J 

enchmark Plus^TfteL/Co 
[0 117] 

2.9 «CK hMpl-^«#^TP0»T=f-^ hffiftc^M 

TP0«ttt^i ^^i-BaF3-human Mpl * JB v>TTP0fl§ T a = * i h fttt*ffj ^ £j *2* 
*1% Fetal Bovine SerumClnvitrogenttM) ^r^t f RPMI1640 (Imogen ±Si J2M# 
1 4xl0 5 cells/mLi: ft & £ d K10% Fetal Bovine Serum«r^trRPMI1640Uhffi« U 6 

o/ltl 4 6w e ^te^Lfeo rbTPO (RIDtt»K 2?^**^ tt *"2£ 
(Cell Count Reagent SF, *-* ?>f ^**tt«> ^Benchmark Plus 

HS655nm) **£Lfco lST-8«»ttfe«ltt»K*B CT450m©»feRJi6*srt-* - ; 
2^r B ^M«^^^^TP0#T^^h«tt^fr#L^o Sfc, GraphPad Prism *M 

v^TECsoft^^tHL/Co 

tt»ifcVA130 IgG, VA130 DiabodyiS X tfVA130 sc(FV)2*ttffl BaF3-human Mpl 

VA130 1 IbGhL £:< T=f-* hffitt**me>tL«:V* (BaF-human Mpl ECso : >100nM) <DK 
MLT i&fr=Fimm~$ZW!:1-Z>Zt\z£t), VA130 Diabodyi3 X CFVA130 sc(FV)2-Ctt7 
rf^^Vffitt (BaF-human Mpl ECso I J tfl-%?fl222jM, 1023pM) W^^^^JJ 
30, VB16. VBl570«ttfMB^ov,-C*l»c*Ufc- VB16. 

& X. o 
[0121] 

VA130, VB16, VB157^M1±*S* 



ffiSE#2 005-3003387 



mm 2 0 0 3 - 4 1 5 7 3 3 



^-v : 21/E 



1 — T 


igG 


Diabody 


sc(F 


: v)2 






73* 








hMpl-Fc 
Ufc ELISA 


hMpi-Fc =tm 

l^fc ELISA 


BaF-hMpI £ 


hMpHFc 

ELISA 


BaF-hMpI £ 


VA130 


0.38nM 


0.11 nM 


222pM 


0.27nM 


1023pM 


VB16 


0.1 5nM 


N.T. 


190pM 


N.T. 


95pM 


VB157 


0.1 5M 


N.T. 


465pM 


L N.T. 


N.T. 



N.T. : Not tested 
[0122] 

rmii iii±> -*<ftfiL#sc(Pv)2(o^»a'g*^i-Bi^**o 

[0 2] H2I±, lfel»aCH0iWfi**fflv^YA130 sc(FV)2<Ott^ffittfFflliO>*** 
Sti*?7-e*So VA130 sc(Fv)2»^n D n*1£ffiL^o 
[03] 03 (i, BaF-hmanMpl^fflv^^VA130m#^T^^hSttM^**^ 
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VSffl&l 

SEQUENCE LISTING 
<110> CHUGAI SEIYAKU KABUSHIKI KAISHA 

<120> Method for screening modified antibodies having agonist activity. 
<130> C1-A0322 
<160> 15 

<170> Patent In version 3. 1 

<210> 1 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized sequence 

<400> 1 21 
gggccagtgg atagacagat g 

<210> 2 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized sequence 

<400> 2 23 
gctcactgga tggtgggaag atg 

<210> 3 

<211> 411 

<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 
<222> (1) . . (411) 
<223> 



<400> 3 

atg gaa tgg cct ttg ate ttt etc ttc etc ctg tea gga act gca ggt 
Met Glu Trp Pro Leu He Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly 
1 5 10 15 



48 
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96 

l Val Lys 

20* 25 30 



gtc cac tec cag gtt cag ctg cag cag tct gga cct gag ttg gtg aag 
Val His Ser Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys 
oa ok 30 



cct ggg gec tea gtg aag att tec tgc aag get tct ggc tat gca ttc 
Pro Gly Ala Ser Val Lys He Ser Cys Lys Ala Ser Gly Tyr Ala Phe 
35 40 45 

agt agt tec tgg atg aac tgg gtg aag cag agg cct gga aag ggt ctt 
Ser Ser Ser Trp Met Asn Trp Val Lys Gin Arg Pro Gly Lys Gly Leu 
50 55 60 

gag tgg att gga egg att tat cct gga gat gga gat act aac tac aat 
Glu Trp He Gly Arg He Tyr Pro Gly Asp Gly Asp Thr Asn Tyr Asn 
65 70 75 80 

ggg aag ttc aag ggc aag gec aca ctg act gca gac aaa tec tec age 
Gly Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser 
85 90 95 

acg gec tac ata caa etc age age eta aca tct gag gac tct gcg gtc 
Thr Ala Tyr He Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val 
100 105 HO 

tac ttc tgt gca aga ggg tat get gac tac tec ttt get tac tgg ggc 
Tyr Phe Cys Ala Arg Gly Tyr Ala Asp Tyr Ser Phe Ala Tyr Trp Gly 
115 120 125 

caa ggg act ctg gtc act gtc tct gca 
Gin Gly Thr Leu Val Thr Val Ser Ala 
130 135 

<210> 4 

<211> 137 

<212> PRT 

<213> Mus musculus 

<400> 4 

Met Glu Trp Pro Leu He Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly 
15 io 15 

Val His Ser Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys 
20 25 30 

Pro Gly Ala Ser Val Lys He Ser Cys Lys Ala Ser Gly Tyr Ala Phe 



35 



40 45 



Ser Ser Ser Trp Met Asn Trp Val Lys Gin Arg Pro Gly Lys Gly Leu 



144 



192 
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50 



55 60 
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Glu Trp He Gly Arg He Tyr Pro Gly Asp Gly Asp Thr Asn Tyr Asn 
65 70 75 80 

Gly Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser 
85 90 95 

Thr Ala Tyr He Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val 
100 105 HO 

Tyr Phe Cys Ala Arg Gly Tyr Ala Asp Tyr Ser Phe Ala Tyr Trp Gly 
115 120 125 

Gin Gly Thr Leu Val Thr Val Ser Ala 
130 135 

<210> 5 

<211> 396 

<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 
<222> (1) . . (396) 
<223> 

<400> 5 , . 

atg agg tgc eta get gag ttc ctg ggg ctg ctt gtg etc tgg ate cct 
Met Arg Cys Leu Ala Glu Phe Leu Gly Leu Leu Val Leu Trp He Pro 
1 5 10 i5 

gga gec att ggg gat att gtg atg act cag get gca ccc tct gta cct 
Gly Ala He Gly Asp He Val Met Thr Gin Ala Ala Pro Ser Val Pro 
20 * 25 30 

gtc act cct gga gag tea gta tec ate tec tgc agg tct agt aag agt 
Val Thr Pro Gly Glu Ser Val Ser He Ser Cys Arg Ser Ser Lys Ser 
35 40 45 

etc ctg cat agt aat ggc aac act tac ttg tat tgg ttc ctg cag agg 
Leu Leu His Ser Asn Gly Asn Thr Tyr Leu Tyr Trp Phe Leu Gin Arg 
50 55 60 

cca ggc cag tct cct cag etc ctg ata tat egg atg tec aac ctt gee 
Pro Gly Gin Ser Pro Gin Leu Leu He Tyr Arg Met Ser Asn Leu Ala 
65 " 70 75 80 

tea gga gtc cca gac agg ttc agt ggc agt ggg tea gga act get ttc 
Se? Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Ala Phe 
85 90 95 
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144 



192 



240 
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aca ctg aga ate agt aga gtg gag get gag gat gtg ggt gtt tat tac 
Thr Leu Arg He Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr 
100 105 110 

tgt atg caa cat eta gaa tat ccg tat acg ttc gga teg ggg ace aag 
Cys Met Gin His Leu Glu Tyr Pro Tyr Thr Phe Gly Ser Gly Thr Lys 
115 120 125 

ctg gaa ata aaa 
Leu Glu He Lys 
130 

<210> 6 

<211> 132 

<212> PRT 

<213> Mus musculus 

<400> 6 

Met Arg Cys Leu Ala Glu Phe Leu Gly Leu Leu Val Leu Trp He Pro 
1 5 10 15 

Gly Ala He Gly Asp He Val Met Thr Gin Ala Ala Pro Ser Val Pro 
20 25 30 

Val Thr Pro Gly Glu Ser Val Ser He Ser Cys Arg Ser Ser Lys Ser 
35 40 45 

Leu Leu His Ser Asn Gly Asn Thr Tyr Leu Tyr Trp Phe Leu Gin Arg 
50 55 60 

Pro Gly Gin Ser Pro Gin Leu Leu He Tyr Arg Met Ser Asn Leu Ala 
65 ' 70 75 80 

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Ala Phe 
85 90 95 

Thr Leu Arg He Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr 
100 105 HO 

Cys Met Gin His Leu Glu Tyr Pro Tyr Thr Phe Gly Ser Gly Thr Lys 
115 120 125 

Leu Glu He Lys 
130 

<210> 7 

<211> 30 

<212> DNA 

<213> Artificial 



336 
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<220> 

<223> an artificially synthesized primer sequence 



<400> 7 

tagaattcca ccatggaatg gcctttgatc 



30 



<210> 8 

<211> 56 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 



<400> 8 

agcctgagtc atcacaatat ccgatccgcc tccacctgca gagacagtga ccagag 



56 



<210> 9 

<211> 56 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 



<400> 9 

actctggtca ctgtctctgc aggtggaggc ggatcggata ttgtgatgac tcaggc 



56 



<210> 10 

<211> 60 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

attgcggccg cttatcactt atcgtcgtca tccttgtagt cttttatttc cagcttggtc 60 

<210> 11 

<211> 8 

<212> PRT 

<213> Artificial 



<220> 



<223> an artificially synthesized FLAG tag sequence 



<400> 11 

Asp Tyr Lys Asp Asp Asp Asp Lys 
1 5 
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<210> 12 

<211> 82 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 12 

tgagtcatca caatatccga tccgccacca cccgaaccac caccacccga accaccacca 
cctgcagaga cagtgaccag ag 

<210> 13 

<211> 82 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 13 

tggtcactgt ctctgcaggt ggtggtggtt cgggtggtgg tggttcgggt ggtggcggat 

cggatattgt gatgactcag gc 

<210> 14 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 14 

caggttcagc tgcagcagtc tggac 

<210> 15 

<211> 81 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 15 

gctgcagctg aacctgcgat ccaccgcctc ccgaaccacc accacccgat ccaccacctc 
cttttatttc cagcttggtc c 
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[0 2] 



CHO/human Mpl 




• ' » « irTij i i, i i i iiii 
10* 10» 



i I i 1 1 1 ij r i i i i i lie 
10* 10* 



CHO/monkev Mp l 




FITC LOG 



HTC LOG 



CHO 
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[S3] 




0.000 0.001 0.010 0.100 1.000 10.000 

/JUS [nM] 
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3-human Mpl£fflv>T, jftfc Mlipli^iS J: TO t Mfcl-*iia:#OTP0»T^-^ h ffift 
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